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SPECIFICATION 



TITLE OF THE INVENTION 

Flexible wiring substrate 

WHAT IS CLAIMED IS ; 

Flexible wiring substrate wherein a circuit pattern is formed by etching in base 
material which m constituted by synthetic fibres coated with an electrically conductive 
metal and by inaction layers. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a flexible wiring substrate which is used lor 
wiring electronic circuits or for mounting electronic parts, 

fidor art 

Conventionally > a flexible wiring substrate which is used for wiring electronic 
circuits or for mounting electronic parts m one in which the entirety of base material is 
formed by a heat-resistant polyimide or polyester, and a copper wiring pattern is 
formed on this. 

Pmblems intended to be resolved by th^ teintjori 

However, the polyirnide or polyester constituting the base material is 
expensive, and so there is the problem that there is an increased cost of materials 
and the cost of fabricating a flexible wiring substrate becomes high, 

There m also the drawback that, with a polyimide or polyester used for the 
entirety of base material, it is difficult to bend a flexible wiring substrate, since : when 
It is bent, restoring stress acts. 



In view of the above points, it m the object of the present Invention to provide 
a flexible wiring sufe$tra^ good landing characteristic m achieved and 

which can he fabricated at tow cost 

The present invention is one in which the base material of a flexible wiring 
suhslrate is formed by synthetic fibres coated with an eteclricaliy conductive metal 
and by insulation layers, and circuit patterns are formed In electrically conductive 
metal portions which remain after etching. 

Effect 

In the invention, base materia! constituted by synthetic fibres coated with an 
eiectrieaiiy conductive metal and by Insulation layers is low-cost and has a good 
bonding characteristic, and, therefore, if conductive patterns are formed by means of 
the electrically conductive metal of portions where electrically conductive metal is not 
removed by etching, a flexible wiring substrate can be produced at low cost and the 
substrate can be made one which has a good bending characteristic. 

Example of implementation 

One example of implementation of the flexible wiring substrate of the 
invention wili be described with reference to Figs. 1-5. 

1 and 2 in Fig, 1 indicate conductive wiring patterns, and these conductive 
wiring patterns 1 and 2 are formed by respective bundles of electrically conductive 
warp yarn 3 and bundles of electrically conductive weft yarn 4. The eiectricaily 
conductive warp yarn 3 and electrically conductive weft yarn 4 are made electrically 
conductive by coating an efectricaliy conductive metal such as copper or nickel etc. 
on the surface of yarn constituted by a synthetic resin such as a poiyester, etc, and 
thereby forming surface metal layers 3a and 4a 5 here is an insulating adhesive 
layer, 

6 : , 7 and 8 indicate insulation layers. These Insulation layers 8 7 and 8 
consist of insulating warp yarn 9 and weft yam 1 0 made of a synthetic resin such, e§ ? 
as a polyester, etc. and the insulating adhesive layer 5, 



11 |fii^^:m:^s^^'l£^ : fem^ by a ureteane sheet. 



in fliss flexsbi© wSring substrate, since the conductive patterns are disposed m 
the same manner as the copper foil patterns of conventional flexible wiring 
substrates, there is also fermation sf land portions 12 (Fig. 2), and tee substrata can 
be used for electronic part wiring and electronic part mounting. 

Next the stages of fabrication of this example will he described with reference 
to Fig. 3 ~ Fig. 5. 

First, a substrate b in which an Insulating layer 1 1 such as a urethane sheet, 
etc. is provided on one surface of an electrically conductive layer in which electrically 
conductive warp yarn 12 and electricaliy conductive weft yarn 13 are disposed is 
prepared (Fig. 3). The electricaliy conductive warp yam 12 and electrically 
conductive weft yarn 13 are constituted by yarn on which surface metal layers 12a 
and 13a are formed by coating an electrically conductive metal, eg. copper or nickel 
on the surface of synthetic fibre in the form of polyester yam and thereby forming 
surface metal layers 1:2a and 13a. Next, as indicated in Fig. 4, an etching resist Ink 
is coated by screen printing on the portions where it Is intended to form conductive 
patterns. Then, the electrically conductive metal of the portions other than at the 
portions 14a, 14b and 1 4c which have been coated with the ink 14 is removed by 
etching, so forming insulation layers (Fig. 5). Simultaneously with this, electricaliy 
conductive layers are formed and conductive patterns are formed. Next, the ink 
constituting the etching resist for the purpose of formation of the conductive patterns 
Is removed. After that, the flexible wiring substrate of this example is obtained by- 
going through work stages like those for a conventional flexible wiring substrate, such 
as a stage in which screen printing of solder resist ink is effected in a manner such 
as to leave only those portions where eteclrical connections are necessary and a 
stage of printing of symbol marks, etc. 

In this example thus constituted, electronic circuit wiring and electronic part 
mounting too can be effected in tee same way as for a conventional printed wiring 
substrate. 

With this example, since, as described above, conductive patterns 
constituting circuit patterns are formed by etching in base material which Is 



constituted by synthetic fibres te wfeieh efetrlcaily eonduetiv© metal is adhered and 
insulation layers, fabrication can be effe« more cheaply than is the ease with 
conventional flexible wiring substrates, and the substrate is useful when employed 
Instead of wires, farther, since the conductive patterns 1 and 2 ate formed by 
conductive layers in which eiectrJoafiy canductive metal is adhered to the surf aces of 
synthetic fibres, the substrate possesses excellent flexibility such m mi seen In the 
past, and since, in addition, it is excellent in respect of mechanical strength, it is also 
suitable for pads which are subjected to very frequent bending in use, such as the 
connections to terminals of the mechanical devices of tape recorders or video tape 
recorders. Also, since this example can he formed with a specific gravity on a par 
with that of fibres and is lightweight, It is possible to design for a reduction of the 
weight of a device in which the flexible wiring substrate is used. 

Needless to say, the invention is not limited to the above example of 
implementation, but if is possible to adopt a variety of other structures without 
departure from the essence of the invention. 

Advan tages of the invention. 

According to the invention, since circuit patterns are formed by etching in 
base materia! which is constituted by synthetic fibres to which electrically conductive 
metal is adhered and insulation layers, there is the advantage that fabrication can be 
effected more cheaply than is the case with conventional flexible wiring substrates. 
Therefore, and the substrate is useful when employed Instead of wires for wiring. 
Also, since circuit patterns are formed by conductive layers in which electrically 
conductive metal is adh&m^ to the surfaces of synthetic fibres, there is me 
advantage teat the substrate possesses excellent flexibility such as not seen in the 
past, and, in addition, it is excellent in respect of mechanical strength, it is also 
suitable for parts which are subjected to very frequent bending in use, such as the 
connections to mechanical pads of a tape recorder or video tape recorder. There is 
also the advantage that the flexible wiring substrate can be made lightweight since 
formation with a specific gravity on a par with that of synthetic fibres can be effected. 
There is therefore tee advantage that if is possible to design for reduction of tee 
weight of a device in which the flexible wiring substrate is used. 



BRIEF DES£RiPT!OM OF THE DRAWINGS 



Fig, 1 1s a--<^^8^^#6ft3f: vfews^QWifig one example : . of jmpiementation of the 
flexible wiring substrate of the invention, Rg. 2 is a plane view shoeing an example 
of the main parts of the example of Fig. t and fig, 3, Rg. 4 and Fig, 5 are diagrams 
illustrating stages of the febncaf ion of the example of Fig , 1 

1 and 2 are electrically oonducte patterns, 3 indicates etectricaliy conductive 
warp yarn, 4 Indicates electrically conductive weft yarn, 8, 7 and 8 are insulation 
layers, 9 indicates insulating warp yarn } 10 indicates insulating weft yarn, and 11 is 
an Insulating film. 
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